Background: In China, the number of left-behind wives in rural areas has reached 47 million. Left-behind wives might have more psychological stress and lower life quality. This study was to examine the health-related quality of life and influencing social and cognitive factors in a sample of left-behind wives in rural areas of China. Methods: The demographic data questionnaire, the Short Form 36 Health Survey Scale, Center for Epidemiological Studies Depression Scale, Perceived Social Support Scale, Simplified Coping Style Questionnaire, and Perceived Stress Scale were completed by a sample of 1,893 left-behind wives and 969 non-left-behind wives.
Background
Women whose husbands have migrated in search of work are referred to as left-behind wives, wives left behind, or left-behind women [1] . In China, the title of "left-behind wives" refers to rural female residents who are left behind by their migrant husbands for the sake of business or other employment opportunities in places outside of their registered households for over 6 months at a time or more than 6 months over a year [2] . A study on left-behind wives in rural areas conducted in 2008 found that the number of left-behind wives in rural areas has reached 47 million [3] .
The quality of a woman's life is significantly affected by the environment surrounding her permanent residence [4] . A previous study showed that the poorest quality of life was found in permanent country dwellers, and that permanent residence in the country was an independent predictor of a poorer quality of life [4] . Shin and colleagues found that depression, health perception, social support, stress, and economic level were related to the quality of life of middle-aged women in rural Korea [5] .
In China, as husbands have migrated away from home in search of job opportunities, the left-behind wives must take on the responsibilities of intensive labor, such as growing farm crops, running family chores, and taking care of seniors at home. These responsibilities, along with raising children and a sparse sex life, are causing leftbehind rural wives more psychological stress and affecting their mental health [6] . However, left-behind wives have not yet been compared to their non-left-behind counterparts in health-related quality of life. In addition, little is known about the psychological and social factors that may impact a left-behind wife's quality of life.
We sampled a group of rural left-behind wives living in Liuyang of China, to learn more about their quality of life and relevant psychological and social influencing factors. We made the following hypotheses:
First, compared with non-left-behind wives, left-behind wives would have worse health-related quality of life, less social support, and less active coping styles. Additionally, we hypothesized that they may be more depressed, more stressed, and use more passive coping styles.
Second, we hypothesized that compared to non-leftbehind wives, left-behind wives would have worse physical health-related quality of life, which may be related to education, number of children, monthly income, sense of security of marriage, employment, physical health status, depression, stress, social support, and coping styles.
Our third hypothesis was that compared to non-leftbehind wives, left-behind wives would have worse mental health-related quality of life, which may be related to education, number of children, monthly income, sense of marriage security, employment, physical health status, depression, stress, social support, and coping styles.
Methods

Participants
We chose to study residents of Liuyang of Hunan Province because it is within a medium level of economic development in China. More than 90% of its residents are living in rural areas; therefore, it is a representative rural area in China. We used multistage random sampling by first classifying all counties into high, medium, and low economic development, and then randomly selecting a county from each economic development level. In this way, the following three counties were selected: Yong'an, Sankou, and Shegang. Finally, six villages were selected at random (two from each of the three counties).
Of the 2,000 left-behind wives asked to participate, 1,893 (94.7%) volunteered. Women who declined to enroll did not differ significantly in age, education, or economic condition from those who volunteered. Additionally, 1,000 non-left-behind wives in the same villages were also asked to participate. Of these, 969 (96.9%) agreed to enroll. No significant differences were found in age, length of education, number of children, monthly income, sense of security of marriage, employment, or physical health status between the left-behind and non-left-behind groups ( Table 1) .
This study was approved by the ethics committee of Central South University, and all participants provided written informed consent at the time of enrollment.
Measures
Demographic data
The following demographic variables were assessed in a self-report questionnaire: age, years of education, number of children, monthly income, sense of security of marriage, employment, and physical health status.
Short form 36 health survey scale (SF-36)
The SF-36 survey is a self-administered, 36-item questionnaire designed to estimate health-related functions in eight distinct (subject) domains: physical functioning (PF); role limitations due to physical problems (RP); role limitations due to emotional problems (RE); vitality (VT); bodily pain (BP); social functioning (SF); mental health (MH); and general health perceptions (GH). After summing the items in the SF-36 survey, each scale is then standardized. The possible score in each subscale ranges from 0 to 100, with 0 indicating the lowest level of functioning and 100 indicating the highest. The eight subscales are hypothesized to form two distinct higher-order factors: physical and mental. The PF, RP, BP, and GH subscales are hypothesized to define the physical factor (PCS: physical component summary), while the MH, RE, SF, and VT scales are hypothesized to define the mental factor (MCS: mental component summary). The questionnaire was culturally adapted and translated into Chinese. It has been shown to possess high internal consistency and excellent reliability [7, 8] .
Perceived stress scale (PSS)
As a widely used global measurement of stress, the PSS consists of 10 items on a 5-point Likert scale [9] . Items measure how unpredictable, uncontrollable, and overloaded participants evaluate their lives during the last month. The questionnaire was culturally adapted and translated into Chinese. It has been reported to have high internal consistency and excellent reliability [10] .
Perceived social support scale (PSSS)
The PSSS was used to evaluate the role of social support as an independent determinant of level of distress. The PSSS is composed of 12 items scored on a 7-point Likert scale with 1 = very strongly disagree and 7 = very strongly agree. Three subscale scores were calculated for Family, Friends, and Significant Other, along with a total score. Considering the goals of the current study, only the total was used. A low score in the PSSS suggests low social support [11] . The Cronbach's α of the total scale is 0.88.
Simplified coping style questionnaire (SCSQ)
Coping style was assessed by the SCSQ. The SCSQ is a 20-item scale with scores ranging from 0 to 3 on each item. The SCSQ measures two coping styles: active coping (AC) and passive coping (PC). Active coping is used to handle the problem arousing emotional distress, whereas passive coping is used to handle the distressing emotions caused by the problem [12] . Questions 1 to 12 measure active coping strategies, and questions 13 to 20 measure passive coping strategies. The scale has shown high internal consistency for both active coping styles (Cronbach's α = 0.89) and passive coping styles (Cronbach's α = 0.78) [13] .
Center for Epidemiological Studies Depression Scale (CES-D)
The CES-D is a 20-item scale that estimates depressive symptoms in the general population [14] . Each item is targeted at one symptom. Participants grade the occurrence of each symptom during the last week on a scale of 0 (rarely) to 3 (most of the time). Total scores are summed and range from 0 to 60. Higher scores indicate a higher degree of depressive symptoms. The translated Chinese version of the CES-D has shown a high degree of reliability and validity [15] .
Data analysis
The SPSS 17.0 was used for statistical analyses. Categorical variables were expressed as frequency and percent distribution, while continuous variables were presented as means ± standard deviation. Normality assumptions were satisfied for continuous variables in this study. Chisquared or Independent t-tests were used to evaluate the differences in demographic makeup and the SF-36, PSS, PSSS, SCSQ, and CES-D scores between left-behind wives and the control group (non-left-behind wives), and the Cohen d effect sizes were calculated to indicate the standardised mean difference between the two groups. Statistical significance of all two-tailed tests was set at p < 0.05. Logistic regression analyses were used to predict the factors that influence the quality of life of rural leftbehind wives. Based on the test score distribution report, physical and mental health composite scores of the SF-36 questionnaire were converted into dichotomous variables (scores ≥ 25% of the total were designated as 1; else, 0) [16] , which served as dependent variable, respectively. Demographic parameters were given the following scores: whether rural wives are left-behind (leftbehind = 1; non-left-behind = 0), age, years of education, household monthly income (low = 1; middle = 2; high = 3), marriage security (very secure = 1; secure = 2; moderately secure = 3; insecure = 4; very insecure = 5), employment (employed = 1; unemployment = 0), and health condition (no disease = 1; average = 2; major disease = 3). In addition, the number of children and CES-D, SCSQ, PSSS, and PSS scores served as independent variables and were analyzed for each factor's influence on the physical and mental health composite scores.
Results
Comparison of SF-36 scores between left-behind wives and non-left-behind wives
Left-behind wives scored lower on physical component summary (PCS), mental component summary (MCS) , and all the eight subscales of the SF-36 than non-left-behind wives (P < 0.005 for all items, Table 2 ). The Cohen's d showed that the largest differences were on the RE subscale and on MCS ( Table 2) .
Comparison of depression, stress, social support, and coping style scores between left-behind wives and non-left-behind wives
Compared with non-left-behind wives, left-behind wives scored significantly higher in CES-D (depression), PSS (stress) and PC (passive coping), and scored lower in PSSS (social support) and AC (active coping) (P < 0.005 for all items, Table 3 ). However, the differences were small (all Cohen's d < 0.50).
Logistic regression of influential factors contributing to the quality of life
The logistic regression analyses showed that the status of being left behind was an independent predictor of low physical health. Older age, less education, low monthly income, unemployment, bad physical health status, high level of depression, and less active coping styles also predicted low physical health in rural women. The status of being left behind was an independent predictor of low mental health. Low monthly income, sense of insecure marriage, bad physical health status, high stress, less social support, more passive coping styles, and high depression also predicted low mental health in rural women (Table 4) .
Discussion
In the current study, the health-related quality of life and its influencing factors were investigated in1,893 leftbehind and 969 non-left-behind wives in China. To our knowledge, this is the first study to investigate healthrelated quality of life in rural left-behind wives of China with a large sample size. Left-behind wives scored significantly lower on the eight subscales of SF-36, PCS, MCS, social support, and active coping styles and scored significantly higher on depression, stress, and passive coping styles compared to non-left-behind wives. With respect to physical health, the differences between leftbehind wives and non-left-behind wives were larger on physical functioning (PF) and role limitations due to physical problems (RP) than on the other subscales. With respect to mental health, the differences between left-behind wives and non-left-behind wives were largest on the subscale of role limitations due to emotional problems (RE). Research conducted by Ma et al. (2008) found that the quality of life for left-behind children is significantly lower than that of non-left-behind children [17] . Additionally, research conducted by Chen et al. [18] , found that left-behind senior citizens from rural areas in Hunan, Hubei, Sichuan, and Guizhou provinces score low on quality of life [18] . The results of the above two studies, together with those of the current study, provide evidence that left-behind groups have a poorer quality of life compared to non-left-behind groups. As a greater number of rural labor forces are migrating away from their families, the left-behind groups must take on greater burdens. For example, left-behind wives must shoulder greater financial, societal, and family responsibilities and, thus, have a greater degree of stress and lower quality of life.
In the current study, age, education, monthly household income, employment, and physical status were influencing factors in the quality of life for rural women, regardless of left-behind status. Older left-behind rural women with lower education, unemployment, lower monthly household income, and worse physical status had lower quality of life. Prior studies have found that whether left behind or not [19] , age [20] , household financial condition [21] , and physical status [22] are influencing factors on quality of life. The present results along with these prior studies should be taken into consideration when administrating to rural areas.
With respect to psychological and social factors, passive coping styles, social support, daily stress, and depression were influential factors to the quality of life for rural women. Programs aimed at increasing mental health awareness of rural women should be implemented. Mental health counseling and intervention systems should be improved to help rural women cope with stress effectively by adopting an active coping style and building a social support system, so as to improve their quality of life.
Two limitations of the current study should be noted. First, self-report measures were used to assess quality of life, stress, social support, coping styles, depressive, and anxiety symptoms, which were likely to be influenced by informant bias. More sophisticated methods of analysis, such as interviewing procedures that assess quality of life and stress level, along with depressive and anxiety symptoms may provide a more accurate assessment. Second, the sample used in the current study may not be generalizable to other populations. Future studies should examine similar hypotheses among rural left-behind wives in other Chinese provinces to determine if the current findings can be replicated.
Conclusions
Left-behind wives had lower health-related quality of life than non-left-behind wives. Low health-related quality of life was associated with left behind status, older age, less education, low monthly income, unemployment, bad physical health status, passive coping styles, low social support, high level of stress, and high depression.
Mental health counseling and intervention systems should be improved to help rural women cope with stress effectively by adopting an active coping style and building a social support system, so as to improve their quality of life.
